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1 EXECUTIVE SUMMARY 
This document presents the first release of the project’s storytelling framework, which is 
composed by two assets. The purpose of this framework is to facilitate the use of interactive 
storytelling for the development of applied games. More precisely, the framework is meant to 
aid developers in the creation of game scenarios where both players and autonomous 
characters are playing an active role in a narrative that unfolds according to their actions.  
The document describes the current state for the assets that are part of this framework, also 
providing links to the source code of the assets as well as associated demonstrations and 
documentation.  
The primary audience for the contents of this deliverable are the game developers that will use 
the proposed framework in their development process. The information about the specific 
RAGE use cases that are using the framework is written in Deliverable 4.2.  
This document is based on the terms and conditions established in the Grant Agreement (nº 
644187) signed by the European Commission and the project coordinator. 
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2 INTRODUCTION 
Good storytelling can bring multiple benefits to serious games that aim to educate or raise 
awareness. Not only are people more likely to remember what they learned if the content is 
integrated in the context of a narrative, but also, an emotionally engaging story will greatly 
motivate players to achieve the intended learning goals of the game. 
Given its pedagogical importance, we propose a framework for storytelling that is composed of 
assets designed to facilitate the creation of interactive storytelling experiences. This form of 
storytelling centers on the ability of players to shape how the story unfolds according to their 
actions, as participants rather than as observers. This feeling of agency increases player 
engagement and encourages them to reflect more deeply on the consequences of their choices. 
However, the more freedom given to players, the more difficult it becomes to use a scripting 
approach to author the scenarios. This is because the branching factor of possible narrative 
paths quickly becomes intractable. 
Our proposed storytelling framework deals with this issue by following a character-centered 
approach rather than a plot-centered one. We present a composite set of assets and an 
authoring tool for this framework. The composite set grouped as Role-Play Characters, provides 
the ability for creation of virtual characters with a detailed AI that makes them autonomous in 
their reactions and decisions. The authoring is thus focused around the different roles that the 
characters might play in the game and the narrative emerges from how the characters behave 
in their given roles. The challenge then becomes to author these roles in a way that characters 
act in a believable manner but also serve the intended learning goals of the scenario. The 
second asset of the framework, called integrated authoring tool, works in conjunction with the 
first to allow the game developer to establish the different characters used in a game scenario 
and the range of possible dialogue acts these characters can choose from to interact with the 
player. 
The two assets of this framework work as client-side libraries (written in C#). This means that 
they can easily be integrated in the source code of a game that is developed in Unity, which is 
one the main game engines supported by RAGE. The authoring tools of the assets are stand-
alone applications that are independent of any game engine. As next steps, we will explore how 
the tools can use the server-side assets described in Deliverable 2.1 as a back-end so the 
authoring of scenarios can be shared and accessed more easily by game developers and also 
by teachers. Finally, we would like to emphasize that most of the currently available interactive 
storytelling tools for game engines like Unity follow a dialog-centered approach. Our proposed 
framework distinguishes itself by being character-centered. 
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3 ROLE-PLAY CHARACTER 
The Role-Play Character (RPC) asset facilitates the creation and configuration of virtual 
characters that have socio-emotional behaviour. This is achieved by integrating the functionality 
provided by several individual assets described in D3.1 into a single asset that manages all the 
behaviour of a character in a unified perception-action loop. As such, the asset provides the 
game developer with an abstraction of the internal processes of a character that is easier to use 
and manage compared to having to understand all these internal processes and their 
connections (the dotted lines in Figure 1).  
In this first release, the RPC asset provides integration between the following four assets of 
D3.1: (1) Emotional Appraisal; (2) Emotional Decision-Making; (3) Social Importance Dynamics; 
(4) Virtual Human Controller. The integration works as depicted in Figure 1. Firstly, the asset 
receives as input a list of events that happened in the game environment. These are sent to the 
Emotional Appraisal asset to determine the character’s new affective state. The Virtual Human 
Controller asset is then used to express the new affective state in the character’s chosen 
embodiment. Thirdly, the RPC asset consults both the Social Importance Dynamics and the 
Emotional Decision Making asset to determine the character’s next action.  The selected action, 
if any, is executed and the whole process is repeated once new events occur in the game world. 
If the selected action corresponds to a speech act that has an audio file associated, the RPC 
asset is also able to perform lip syncing in a way that blends naturally with the facial expression 
of the character.  
In addition to the run-time library, an authoring tool was also developed for this release. The tool 
makes it possible to define and change the configuration files for each of the AI assets used in 
the character. It also provides access to the authoring tools of such assets.  
 
 
Figure 1 – Diagram of Role-Play Character Asset 
Links 
 Repository: 
o https://github.com/GAIPS-INESC-ID/FAtiMA-Toolkit 
 Download (Source Code): 
o https://github.com/GAIPS-INESC-ID/FAtiMA-Toolkit/releases/tag/Release1_0 
 Download (DLLs + Authoring Tool): 
o http://gaips.tagus.ist.utl.pt/~smascarenhas/rage/role-play-character-release-1-0.zip 
 Documentation: 
o https://github.com/GAIPS-INESC-ID/FAtiMA-
Toolkit/blob/master/Documentation/RPC-Documentation.pdf 
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 Demo: 
o https://www.youtube.com/watch?v=2WgKs3-iI7g 
 Download Demo (Source): 
o http://gaips.tagus.ist.utl.pt/~smascarenhas/rage/demo/demo-unity.zip 
 
4 INTEGRATED AUTHORING TOOL 
The Integrated Authoring Tool is an asset designed to be the central hub for game developers 
when creating a new storytelling scenario or adapting existing ones. It allows the configuration 
of the general aspects of the scenario, and provides quick access to the authoring tools of the 
Role-Play Character asset as well as the other assets from D3.1 that relate to the adaptation 
and personalization of the game experience.  For this first release, the tool provides: 
 The ability to define the scenario’s name and to manage the number of characters in 
the scenario. Each of them is an instance of the Role-Play Character asset.  
 A dialogue editor that allows the developer to specify the dialogue acts that are 
available for both the player and the characters.  
For the purpose of dialogue management, the author must define the interaction state where 
each dialogue may occur as well as define the next state if a certain dialogue is selected. 
During runtime, all characters are informed about the existing dialogue acts as well as dialogue 
states. Characters are then able to use this information to decide what to say according to their 
internal state and decision-making mechanisms. To give an example, consider that the 
integrated authoring tool informs a character that at the start of the interaction there are two 
valid dialogues, one to greet the player respectfully, another to greet the player in an angry 
manner. If the character is angry, the emotional decision making asset will select the second 
option. If not, then the first greeting will be selected instead.    
For the following releases, the development of the Integrated Authoring Tool involves the 
integration with the game balancing and personalized learning assets from D3.1. More 
precisely, rather than just defining a single scenario, the tool will allow the definition of multiple 
scenarios that are then selected in a personalized manner. Moreover, the dialogue editor will 
have the ability to import dialogues defined in the Communication Scenario Editor asset, which 
we discussed in D3.1. Finally, the dialogue editor will have an option to use the text-to-speech 
offered by the Speech I/O asset to automatically record all the dialogues in the available 
languages along with their phonetic information. The Role-Play Character asset can then play 
these recordings to provide voice to the character with very little latency. 
Links 
 Repository: 
o https://github.com/GAIPS-INESC-ID/FAtiMA-Toolkit 
 Download (Source Code): 
o https://github.com/GAIPS-INESC-ID/FAtiMA-Toolkit/releases/tag/Release1_0 
 Download (DLLs + Authoring Tool): 
o http://gaips.tagus.ist.utl.pt/~smascarenhas/rage/integrated-authoring-tool-release-1-
0.zip 
 Documentation: 
o https://github.com/GAIPS-INESC-ID/FAtiMA-
Toolkit/blob/master/Documentation/IAT-Documentation.pdf 
 Demo (Video): 
o https://www.youtube.com/watch?v=6-oLZ_DJW2U 
 Download Demo (Source): 
o http://gaips.tagus.ist.utl.pt/~smascarenhas/rage/demo/demo-unity.zip 
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5 INTEGRATION SHOWCASE 
As the storytelling framework integrates multiple assets of Work Package 3, we created a 
prototype for one of the applied games defined in D4.3 to use as a testbed for the framework. 
The game selected was the Space Modules Inc, which will be developed by PlayGen for SPL. 
In this game, the player must provide customer service to a virtual customer on behalf of a 
spaceship part manufacturer. Similarly, in our integration prototype (see Figure 1), the player 
must also solve a technical problem of a virtual customer, which is controlled by an instance of 
the Role-Play Character asset with a specific configuration for its decision-making processes 
and emotional appraisal. The idea is that the player is able to interact with different customers 
that can be more or less angry at the start. Characters respond differently to the tone of voice 
the player selects while trying to solve their problem. Concerning interaction, the player chooses 
what to say from a limited set of dialogue options that are configured in the dialogue editor of 
the Integrated Authoring Tool. This prototype was developed in Unity with its latest WebGL 
capabilities in mind. As such, the game is able to run directly on modern browser without 
requiring installation. This particular feature is highly beneficial for game developers as they 
typically want to maximize exposure of their applied games and remove any inconvenience for 
the player to try them. 
 
 
Figure 2 – Screenshot of the Integration Showcase 
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6 CONCLUSION 
In this document, we discussed our initial storytelling framework and the assets within it. The 
first one, the Role-Play Character, is responsible for aggregating multiple assets from D3.1 into 
a single asset that manages all the AI processes of a character. These include the ability to 
generate emotions in response to events, express those emotions in the character’s 
embodiment, and make decisions according to the character’s emotional state and according to 
existing social norms. The second asset of the framework, the Integrated Authoring Tool, is 
responsible for managing the characters in the scenario as well as defining the range of 
possible dialogue options available for the characters and the player.  
To test the proposed framework, a prototype inspired by one of the applied games of the project 
was developed. In this prototype, the player has to interact with a character that has a technical 
issue. The player must address said issue in a way that does not aggravate the character’s 
emotional state. Although the interaction is quite short, the prototype provides a good example 
of how these RAGE assets can successfully work together. In the future, the framework will 
include more synergies that will lead to a richer and personalized experience for the player. 
